Objective: Childhood disabilities are common and impose a significant handicap on the affected children and their caregivers. There are limited data on the prevalence of childhood disabilities as assessed by specialist evaluation. We aimed to explore the spectrum of childhood disabilities in a cohort of rural children in North Bengal. Materials and Methods: A descriptive observational study was done in a tertiary care center of rural North Bengal over 2 years. Children aged between 2 and 12 years with some form of disability were included in the study. The demographic and socioeconomic profile and potential risk factors were recorded. Assessment was done by a multidisciplinary team involving pediatricians and faculty from other relevant disciplines. Relevant national guidelines were followed in assessing individual disabilities and their severity. Results: Four hundred and ninety-one disabled children were included in the study. The prevalence of childhood disability was approximately 2/10,000. Majority had multiple disabilities (56.62%). Sixty-one percent of the children were male, and the majority hailed from low-income families. Combination of locomotor disability and mental retardation was the most common form of disability, pure locomotor disability being the next most common. Proportions of visual and hearing impairment were 15.28% and 13.65%, respectively; 20.57% of the children had moderate to profound mental retardation, and 2.65% were diagnosed with mental illness. Consanguineous parents were noted in 12.42%, and one or more adverse perinatal events were recorded in the great majority of cases. Conclusions: This study exclusively on children by team of specialist medical personnel can serve as an index study profiling childhood disability in rural India.
Introduction
T he World Health Organization (WHO) estimates disability equating to approximately 15% of the world's population, [1] with the figures ranging from <1% in Kenya and Bangladesh to 20% in New Zealand. [2] Due to the lack of a universally accepted definition of disability and a standardized methodology to measure it, disability percentage varies. [2] In India, according to the 2011 census, [3] 2.21% of the total population were disabled, while the National Sample Survey Organization [4] estimates that 1.8% of Indians live with one or more disabilities.
Children with disability are among the most vulnerable members of any society. The WHO estimates that 85% of the children living with disabilities worldwide are categories: (a) locomotor disability, (b) mental retardation, (c) mental illness, (d) hearing impairment, (e) blindness, and (f) low vision. Data on childhood disability in India, based on actual assessment of affected children, are limited. The present study was therefore planned to assess details of the problem and delineate the socioclinical spectrum of childhood disability. To the best of our knowledge, this study is the first attempt to categorize childhood disability exclusively on Indian children by team of specialist medical personnel according to the PWD Act which will carry social, legal, and economical implication.
Materials and Methods
We carried out this study as a descriptive, cross-sectional study over 2 years. Study participants were rural children, aged 2-12 years, attending the zonal disability board of a tertiary care teaching hospital in North Bengal. The study protocol was approved by the Institutional Ethics Committee, and written informed consent was obtained from accompanying parents or legal guardians of all children included in the study.
The zonal disability board acts a referral center for six adjacent districts from where children are referred to the board for assessment and certification of their locomotor, visual, hearing, or mental disability. The disability assessment board is multidisciplinary in composition, comprising the institutional head, administrative staff, and specialists from each of the relevant disciplines, namely pediatrics, orthopedics, ophthalmology, otorhinolaryngology, physical medicine, and neurology. All the consecutive children attending the zonal board are evaluated in detail regarding the disability by the concerned subject specialists, following relevant national guidelines. An interdisciplinary approach was adopted wherever necessary by involving consultation with multiple subject specialists. If a child was found to be in need of treatment, he was treated in the hospital according to the prevalent institutional protocols in addition to being assessed by the board.
Once a disabled child was identified, detailed history was obtained from the child and caregivers regarding the duration and evolution of the problem and potential risk factors, i.e. perinatal asphyxia, prolonged neonatal intensive care unit (NICU) stay on respiratory support, prematurity, fetal distress, antenatal illness in mother, low birth weight, exchange transfusion, meningoencephalitis in infancy, and head trauma. The socioeconomic background of the family was ascertained using the modified Kuppuswamy socioeconomic status scale. Clinical examination was then carried out to categorize disability, and relevant investigations were done. Data were captured on a structured pretested case report form.
Disability types were initially categorized into pure locomotor, pure low vision, pure blind, pure hearing loss, pure mental retardation, pure mental illness, or multiple disabilities according to PWD Act, 1995. [8] Composite assessment of multiple disability was then done in relevant cases.
Being a descriptive study, no formal sample size calculation was done, but a recruitment target of 500 children was set. Statistical version 6 (Tulsa, Oklahoma: StatSoft Inc., 2001) software was used for statistical analysis. Data have been summarized as counts and percentages. Independent proportions have been compared using Pearson's Chi-square test, and P < 0.05 has been considered statistically significant.
Results
Over 2 years, a total of 500 disabled children attended the zonal disability assessment board. The institute being the catchment area of six districts having an estimated child population of 24 lakhs, the prevalence of childhood disability was 2/10,000. Among these 500 children, the guardians of nine declined to participate and so 491 children between 2 and 12 years with some form of disability were evaluated fully [ Figure 1 ].
The demographic characteristics have been summarized in Table 1 . The majority of the presenting children were aged at least 5 years (434 cases; 88.39%), were male (300; 61.10%), and belonged to the lower socioeconomic strata (295; 60.08%). The institute has a catchment area extending over both plain land and hilly areas. Residence wise, there was a comparable representation of these two zones.
Childhood disability was categorized from Category 1 to Category 6 for locomotor disability, mental retardation, mental illness, hearing impairment, blindness, and low vision, respectively, and multiple disabilities of any combination were clubbed together as Category 7. Of the total 491 children, 217 (44.20%) were suffering from single disability, while rest 274 (55.80%) had multiple disabilities. Among single disabilities, locomotor disability (Category 1) was the one most commonly encountered (140; 28.51%) and mental illness (Category 3) the least (1; 0.2%). Among multiple disability cases, the combination of locomotor disability and mental retardation (171; 34.83%) was the most common variety.
The distribution of disability types with baseline characteristics has been presented in Table 2 . Pure locomotor disability (140 cases; 28.51%) and hearing loss alone (30; 6.11%) were encountered only at or above age 5 years, whereas blindness (7; 1.43%), low vision (27; 5.50%), and mental retardation (12; 2.44%) were more common in children under 5 years. However, these latter differences in age distribution were not statistically significant. The combination of locomotor disability with mental retardation, which was the most common multiple disability type, was significantly higher (P < 0.001) among children aged ≥5 years.
Consideration of gender-wise distribution showed that the male: female ratio of childhood disability in this series was 1.57: 1. However, overall, the distribution of gender vis-à-vis disability category did not show a statistically significant difference.
Children in this series belonged to diverse faiths, with the majority being Muslims (295; 60.08%) or Hindus (160; 32.58%). There were also Buddhists, Jains, and Christians (together 36; 7.33%) in this series. Distribution of disability category showed no religion-specific differences.
As per the modified Kuppuswamy socioeconomic scale, most disabled children (295; 60.08%) belonged to lower socioeconomic category. Combination of locomotor disability and mental retardation was commonly found in lower-class (111 of 295; 37.63%), upper-lower-class (46 of 127; 36.22%), and lower-middle-class (13 of 49; 26.53%) population with statistically significant difference compared to the upper middle and upper classes. Pure locomotor disability was more commonly seen in upper-middle-class population (13 of 14; 92.86%) and low vision in upper-class population (6 of 6; 100%).
There was a statistically significant difference in the overall distribution of disability categories vis-à-vis residence. Children living in plains had higher proportion of pure locomotor disability compared to children from hilly areas (35.06% vs. 22.69%), while hill children had a greater proportion of multiple disability (P = 0.004).
Vision problems accounted for a relatively small fraction of the disability burden in this series with 48 children (9.78%) diagnosed as blind, of whom seven were suffering from blindness as the sole disability. These seven children were all aged below 5 years. Another 27 (5.50%) suffered low vision. The 40% disability cutoff is significant in the Indian context as it enables the affected person to avail various government concessions and privileges. [9] Only 21 (4.28%) children in this series had disability score >40%, and most of them were suffering from multiple disability types, particularly locomotor disability with mental retardation.
Data on several putative risk factors for childhood disability were captured such as consanguinity, birth asphyxia, and various adverse perinatal events and childhood infections. History of consanguinity was present in 61 (12.42%) instances, but there was no statistically significant association of consanguinity with any of the disability categories [ Table 2 ].
Adverse perinatal events captured are summarized in Table 3 . One or more adverse perinatal events could be identified in as many as 478 (97.35%) cases. History of birth asphyxia along with prolonged (≥5 days) cardiorespiratory support in NICU was the most frequent (244; 49.69%) and significantly high (P < 0.001) among children with multiple disability. Other adverse perinatal events considered were unattended spontaneous delivery at home, prematurity, antenatal illness of mother, low birth weight, intrauterine growth restriction, and exchange transfusion. Birth asphyxia, with or without NICU admission, was associated with the great majority (138 of 140; 98.57%) of pure locomotor disability and around half (139 of 274; 50.73%) of multiple disability cases.
Discussion
Studies from India on childhood disability are few in number. An Indian Council of Medical Research Task Force study carried out at three centers reported the prevalence of disability among children below 6 years at 8.8/1000 in Delhi, 6.5/1000 in Jaipur, and 12.6/1000 in Lucknow. [10] A survey in Mangalore taluk in Karnataka state found the prevalence of disability to be 2.06% among school-going children, based on 2011-2012 data from Inclusive Education Research Center (IERC). [11] In a state-wide Anganwadi-based systematic sample survey in partnership with Indian Academy of Pediarics Kerala, 2.5%-3.4% of children had various forms of developmental problems as diagnosed by using screening tools, [12, 13] and most common forms identified were developmental delay (69.3%), speech delay (14.3%), global delay (5.7%), gross motor delay (5.3%), and hearing impairment (3.6%). However, childhood disability in low-income countries was found to be high like 8.3% in South Africa. [14] Compared to these community-based studies, the prevalence figure for childhood disability in our study was only 2/10,000 among childhood population of North Bengal. These studies are difficult to compare within them in view of heterogeneity in data collection with respect to age group, geographical variation, economic disability, population studied, and tools for assessment.
Regarding age and sex distribution, our figures are broadly comparable to those reported by other authors such as Laisram [15] and Khan [9] who have also noted male preponderance for major disability types and greater proportion of affected children to be >5 years.
According to the WHO, [6] about 80% of the world's disabled population live in low-income countries and experience social and economic disadvantages and denial of rights. This has resulted in nondiagnosis, delayed diagnosis, and nonrecourse to curative and rehabilitative methods. It is not surprising that in our study, the lowest two socioeconomic classes contributed the maximum number of disabled children. This experience is borne out in earlier studies. [16] [17] [18] Pati [16] in rural Karnataka showed disability prevalence rates 1.72% and 0.95%, respectively, in low and high socioeconomic classes, and Natale et al. [17] estimated 17.2% disabled children among the lowest class families compared with 8.4% among the next-to-lowest class families. In our case, disability certification being a formal requirement, children of all socioeconomic classes are likely to present before the zonal disability board. Therefore, the fact that higher proportion of disabled children belonged to the lower socioeconomic classes, particularly for combination of locomotor disability and mental retardation, may be a true difference reflecting greater disability burden in the lower classes. The reasons for this merit exploration through appropriate sociological studies.
The profile of disability generated in this study is broadly similar to earlier studies in India and other middle-and low-income countries. In rural Nepal, [19] in a household survey, the population prevalence of disability was 0.95% among children and adolescents, with more males affected than females. The most common functional impairments were motor, and the most common anatomical regions involved were the limbs. In our Events have been listed in descending order of frequency, figures denote counts and column percentage within the disability category, and no adverse perinatal events were identified in series, locomotor disability was by far the most common single disability, while locomotor disability with mental retardation comprised the major share of the multiple disability burden. In the profile generated by Laisram at New Delhi, [15] locomotor disability comprised 91.8% of the cases, followed by mental retardation (7.2%) and speech disability (1.1%).
Around 20% of the children in our study had moderate to profound mental retardation, and 2.65% were diagnosed with mental illness. This incidence varies from as high as 41% when mental retardation and mental illness combined in the study from Mangalore taluk [11] to 6.3% in another study from rural Karnataka. [20] Although this descriptive study had no scope for comparison with a nondisabled control group, several associations were noted which have been reported as risk factors or predictors of disability in other studies. Consanguinity is a recognized risk factor, [21] and around 12% of the disabled children came from consanguineous parents. Donbak et al. [22] in their study on children and adolescents in Turkey documented a much higher frequency (31.5%) of the parents having consanguineous marriages.
Laisram et al. [23] studied 544 cases of cerebral palsy in a tertiary care hospital in New Delhi and documented potential prenatal (7.72%), natal (43.75%), and postnatal (26.1%) factors contributing to the disability. Toxemia (1.29%) and microcephaly (1.84%) were the most common associations in the prenatal category. Among the natal events, birth anoxia was the most common and observed in 24.45% cases. The present study reveals adverse perinatal events for the great majority of affected children, with birth asphyxia with or without NICU admission being an overwhelming association for locomotor disability.
The strength of our study lies in its hospital setting and physician investigators that enabled us to assess each child thoroughly through a multidisciplinary team approach and probe birth history in detail. Further, since the institution is serving as a zonal disability assessment and certification center for six adjoining districts, it is expected that the majority of disabled children in the catchment area do get referred to the institution. However, because of the hospital setting, we cannot provide population prevalence figures. Another limitation stems from the descriptive design of the study which does not allow us to definitely identify disability predictors through comparison with a control group.
The study was intended to describe various types of childhood disabilities present in pediatric population of North Bengal. To the best of our knowledge, it is the first such study from the eastern part of India. Studying such a vivid spectrum of disabilities in a busy hospital setting was a challenge.
Conclusion
The detailed information generated like this can help health-care providers and policymakers to strengthen existing services and plan rehabilitative strategies to improve the quality of life of disabled children. The risk factors identified may be targeted by the health-care provider to lessen the burden of disabled children. It may help reduce the psychosocial behavioral changes in disabled children for healthy society for the larger interest of nation in long run.
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